SIRT4 inhibits cigarette smoke extracts-induced mononuclear cell adhesion to human pulmonary microvascular endothelial cells via regulating NF-κB activity.
Cigarette smoking is an important risk factor for chronic obstructive pulmonary disease (COPD), yet its pathogenic mechanisms are not yet fully understood. Endothelial dysfunction is known to be involved in the pathogenesis of COPD. A detailed understanding of the mechanism involved in its progression would have a substantial impact on the optimization and development of treatment strategies. Here, we report that the expression of SIRT4, a mitochondrial sirtuin, is markedly down-regulated in cigarette smoke extract (CSE)-treated human pulmonary microvascular endothelial cells (HPMECs). Overexpression of SIRT4 significantly inhibits CSE-induced mononuclear cell adhesion to HPMECs. Consistently, we found that overexpression of SIRT4 attenuates the induction of vascular cell adhesion molecule 1 (VCAM-1) and E-selectin. Importantly, SIRT4 was found to negatively regulate CSE-induced NF-κB activation via inhibiting the degradation of IκBα. Moreover, we also found that proinflammatory cytokines interleukin-1β (IL-1β), tumor necrosis factor-α (TNF-α), and IL-6, the downstream target genes of NF-κB, are also inhibited by overexpression of SIRT4. These results suggest that SIRT4 protects HPMECs exposed to CSE stress via a mechanism that may involve the NF-κB pathway. Strategies based on the enhancement of SIRT4 may prove to be beneficial in the treatment of cigarette smoking caused COPD.